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We, CiBA Limited, a Swiss Body Coxpor- 
ate, of Basle, Switzerland, do hereby dedaie 
the invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be perfonned, to be particu- 
larly described in and by the followme state- 
ment: — 

The present invention provides a process 
for encapsulating a substance which has been 
finely dispersed in a liquid with the aid of a 
tenside hy forming a capsule shell that is 
insoluble m the liquid (" Tenside " is a generic 
term defined below for various types sur- 
face-active agents). The process of this in- 
vention is charartcrised in that the substance 
to be encapsulated is dispersed in the presence 
of a tenside capable oF forming a compound 
that is insoluble in the dispersing liquid and 
the tenside in the dispersion is converted into 
the irreversibly insoluble state. 

The starting material used in the present 
process is a two-phase system consisting of a 
liquid, external (continuous phase which may 
be also referred to as the dispersant, a solid, 
liquid or gaseous substance, finely dispersed 
in the contmuous phase, constituting an inter- 
nal \[<discontmuou8) phase, and a tenside vvhose 
initiial purpose is to produce and mnfnri^in 
the finely dispersed state. 

The external phase or dispersing liquid may 
be an aqueous medium, c<msisting, for ex- 
ample, of water in which the tenside and op- 
tionally further substances are dissolved, Altcr- 
nativdy, the dispersing liquid may be an 
organic solvent immiscible with water in which 
the tenside to be used is dissolved. As rele- 
vant examples there mav be mentioned ali- 
phatic and aromatic hycirocarbons and halo- 
genated hydrocarbons such as benzene, tolu- 
ene, chlorobenzene, tetra- and decahydionaph- 
thalene, trichloroethylenc and carbon tetra- 
chloride. 

_,_Kthe jntcmal phase consists of a solid sub- 



stance the latter must be dispersed in the 
presence of the tenside and, if necessary, 
ground to a fineness that gives rise to a stable 
dispersicm. 

If the internal phase is a liquid, it must 
be insduble in, or at least inmiisdUe with, 
the external phase. Quite generally, it msy 
be said that the external and the intenial 
phase should be selected so that neither an 
appreciable amount of one phase is dissolved 
by the other nor undesirable chemical reac- 
tions intervene. As dispersed solids there may 
be used a wide variety of products such as 
pigments, fillers, pestiddes, aromas, fats, 
waxes, paraffin wax, fertilizers or phatma- 
ceuticals. As liquid substances to be emulsi- 
fied there may be used undiluted, liquid sub- 
stances, for example paraffin <^ or solutions 
of liquid or solicf substances in suitable sol- 
ven^. In general, preferred use is made of 
liquids that have a high boiling point or are 
sparingly vdatile. As relevant examples there 
may be mentioned phthalic add dibutyl ester 
and phosphoric add tricresyl ester. Thus, 
organic solvents that are sparingly sduUe m 
water may be used in the present prolcess m 
two different ways, first as dispersing liquids 
for an aqueous internal phase (water-in-oO 
emulsion) and then as internal phase when, 
in general, they contain at least one further 
substance, for example a fat dyestuff in solu- 
tion (oii-in-water cmulsiwi). Likewise suit- 
able as external or internal phase are water 
and aqueous solutions. An mtenal aqueous 
phase may contain, for example salts or dye- 
stuffs, in solution. Is is also possible— as is 
the case foe instance with fats, waxes or paraf- 
fin waxes— that the internal phase formed by 
these substances is at first luiuid because ot 
a high working temperature used so that there 
is obtained an emulsion whidi on cooling 
turns solid Similariy, substances dissolved in 
aqueous solutions emulsified in an external 



50 



55 



60 



65 



70 



75 



1,156,725 



10 



15 



20 



30 



35 



40 



45 



50 



55 



60 



65 



non-aqueous phase may crystallize out within 
the capsules during the process or subsc- 
quentty. , 

The term " tensides " as used m the present 
specification denotes surface-active agents 
vrbich possess the following properties: 

(a) They are predominandy soluble in the 
external phase or liquid diq)ersant, but 
less soluble in the internal phase; 

(b) they are capable of forming a compound 
that is insoluble in the external phase; 

(c) they are capable of forming a film. 
To ensure surface-activity of the compounds 

they must contain a lyophobic and a lyophilic 
molecule portion, thus in the case where water 
forms the external phase of the system they 
must contain both hydrophobic and hydrophilic 
groups. Furthermore, they must contam reac- 
tive groups so that by reaction with other sub- 
stances present in the dispersion or prefer- 
ably widi themsdves, a substantial increase 
in molecule size takes place, whereby the for- 
mation of a capsule shell about the finely dis- 
persed internal phase is caused. At the same 
rate as the shell is formed, the surface-activity 
diminishes of course, but this activity is no 
longer required when by the progressive forma- 
tion of the capsule shell a permanent separa- 
tion of the dispersed particles has talcen place. 
Depending on the constitution of the indi- 
vidual tenside used this transition from the 
soluble to the irreversibly insoluble state can 
be inidated and finalized by a variety of steps. 
There may spedally be mentioned heating, 
adjustment of certain pH values^ addition of 
substances that react with the tenside to form 
products of high molecular weight, and above 
all the addition of so-called curing catalyse. 

Particularly suitable as tensides for use in 
the present process are surface-active, cross- 
linkable aminoplasts, and most preferable arc 
surface-active, etherified methylohnebmines 
or the corresponding methylolureas. Bein^ 
aminoplasts Aese compounds can be con- 
verted into tlie irreversibly insoluble state. 
Specific atomic groupings impart tensidi 
action to them. Depending on the dispersing 
liquid chosen the same residue may act as a 
lyophilic or a lyophobic group, \7hen aqueous 
dispersants are used, the residue of a higher 
alcohol, with which the aminoplast may be 
etherificd, acts as the lyophobic — ^in this case 
a hydrophobic— consdtuent, whereas v/hen the 
same tenside is dissolved in an organic sol- 
vent, such as toluene, the residue of a higher 
alcohol must be looked upon as the lyophilic 
constituent. The tenside molecule component 
wfaidi counteracts the solving or char^g of 
die actual aminoplast component may consist 
of basic, addic or neutral groups; likewise 
acceptable arc combinations of basic or of 
acidic groups with neutral groups. Basic 
groupings are formed, for example, by modi- 
fication with triethanolamine, whereas acidic 
groups may be introduced by reaction with 



sodium bisulphite Finally, the mtroducnwi 
of polyglycol residues gives rise to neutral, 
curaWc tensides. In the latter the pdyglycol 
residue generally forms a prq)onderant shwe, 
for example so that neutral reactive tcnad^ 
derived from urea contain up to about 400% 
by weight (referred to urea) of polyglycol resi- 
dues. However, even in the case of urea deriva- 
tives modified with basic or add groiq)s the 
share of these modifying residues is advantage- 
ously at least 50% and preferably from 90 to 
200% (likewise irfcrred to urea). Smuter 
conditions obtain with mdaminc compounds. 

There follow three examples of different 
types of curable tensides smtablc for use in 
the present process: , 

(1) Aminoplasts, especially mdammes, con- 
taining etherificd mcthylol groups, whose 
methylol groups are partially etiierified 
with hydroxy compounds of the formula 
HO-KCHr-CIiff-(>^)n—H (where n 
is a number from 1 to 100). ITicse com- 
pounds arc otherwise advantageously 
etherified with monoalcohols amxaiaing' 
4 to 7 carbwi atoms; in the dihydroaqr 
compounds of the indicated formula n is 
preferably at least 20. 

(2) Water-soluble derivatives of methylol- 
ureas or mediylol-melamines containing 
residues of monohydioxy compounds with 
at least 4 carbon atoms, residues of alco- 
hols containing at least two hydroxyl 
groups and Me^jS groins bound with 
carbon atoms, where Me is an alkali 
metal. 

(3) Condensation products obtained by con- 
densing together , . , , . 

(a) about 1 mol of hesamethylohnelamine 
hexamethyl ether, 

(b) about 2 mds of a higher fatty aad 
such as stearic add, and 

(c) about 1 mol of triethanolamine 

and converting the resulting basic con- 
densate with acetic add into the salt. 
The proportions in which the substances 
required for the present process are to be used 
may vary within wide limits. As is generally 
the case with disperse systems, thej tofffl- 
volume of the internal pha§.e.c(»tfparcd with 
that of the external phas^ may on the one 
hand be as small as desired or, on the otter 
hand, it may be substantially greater, what 
is of importance is that an amount of dispcra- 
ing suffident to ensure free mobility of the 
disperse phase must be present. In general, 
this ratio between these volumes untemal: 
external phase) ranges from about 1:10 to 
1:0.1. T^e amount of the reactive tenside 
should be chosen so that it is suflfident to 
form a dispersion, espedaUy an emulsion, and 
then a suffidently thidc capsule wall This 
depends not only on the ccmstitotion of the 
tenside but of comsc also on die ratio cKcr- 
nal: internal phase which in turn detecmmes 
the amount of tenside required. For example— 
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at the vdumetric ratios just mentioned there 
may be used for every litre of dispersion about 
10 to 500 g of the censidc. If necessary, it is 
easy to determine the most suitable propor- 

5 tions by comparative tests. The type and 
amount oi tenside, and the shear forces set 
up during dispersing govern— especially with 
emulsions— the size of the capsules formed; 
m this connection special attention should be 

10 paid to the fact that for a given content of 
internal phase, when the number of particles 
18 increased n-fold (diminution of the particle 
volume) the total surface increases at the 
ratio 1 : 3 Concerning the thickness of the 
<apsule wall it must be borne in mind that 
the reactive, resin-forming portion of the ten- 
side molecule now produces the shell, where- 
as the residual, modifying groups, especially 
of the polyglycol ethers in the case of neutral 
tensides, are eliminated and remain dissolved 
m the one, preferably the aqueous, phase. 

The present process may also be performed 
with mixtures of different reactive tensides or 
reactive and non-reactive tensides as dispers- 
ants, provided the tensides selected are com- 
patible with one another. Thus, for example, 
anionic tensides may be combined with non- 
lomc tensides but in general not with cationic 
tensides. 

In the case of the aminoplast tensides the 
encapsulation is advantageously performed at 
a pH value from 2 to 5 and at room tempera- 
ture or with moderate heating, during which, 
dependmg on the reactivity of the two-phase 
system, the batch is stirred rapidly or more 
slowly. For adjusting the pH value men- 
tioned there are particularly suitable formic, 
aceac, atnc add and other organic or inor- 
game adds; also add or hydrolyzable salts 
w such as aluminium sulphate, titanium oxychlor- 
ide, ammonium salts of strong adds capable 
of forming add in the presence of formalde- 
hyde, such as ammonium chloride, nitrate or 
sulphate, or a primary phosphate. There may 
« also be used oxidants capable of oxidizing 
formaldehyde to formic acid, such as hydro- 
gen peroxide. AU these substances are so- 
called aminoplast curing agents. 
The conversion of the reactive tenside into 
50 toe capsule shell is generaHy recognized by 
the formation of a whcy-h'ke mass whidi separ- 
ates from the external phase and can be iso- 
lated by decanting, centrifugation or filtration, 
whereupon it can be washed with water or with 
» an organic solvent Whereas in the original 
emulsion or dispereion of solid substances, 
provided ihe latter are suffidentiy finely dis- 
persed, both phases pass side by side through 
a filter, the completion of the encapsulation is 
W generally recognized by the fact that cmly the 
external phase passes through the filter, where- 
as the capsules are retained by it Products 
formed by elimination during: the conversion 
of the tenside into the insoluble state, for ex- 
03 anq)Ie pofy^ycol ether or lauiyl alcohd, are 



always present in die filtrate and can be 
quantitatively removed with vrater or ammc 
solvents, depending on the cfaoioe of the ex- 
ternal phase. 

After removal of the external phase and 70 
the by-products formed within it, in some 
cases even without such steps, or without 
cmnplete removal thereof, the resulting cap- 
sule mass can be stored, for example, in & 
form of a paste-like or salve-like filter cake^ 75 
dried in a suitable manner or converted in 
any other manner into a form suitaUe for 
its use. 

Fine-partide capsules may be redispcrsed 
in which cas^ to distinguish it ham the on- 80 
gmal primary dispersion or emulsion, the le- 
suiting mass may be called a secondary dis- 
persion or emulsioa Secondary dispersions 
may likewise be manufactured vnth reactive 
tensides, provided it is ensured that tiiey do 85 
not pass into die insoluble state during the 
storing of the dispersion. Thus, when tensides 
based on aminoplasts are used, the pH value of 
the system may again be raised to 7 to 8, 
whereby a readily storablc prepaiation is ob- 90 
tamed. 

The present process has various advan- 
tages. It may be used bodi with oitin-water 
and water-in-on systems. By a suitable choice 
of the tenside used not only the kind of the 95 
OTulsion but also its partide size can be con- 
siderably influenced. This is particularly valu- 
able because for nearly all purposes a maxi- 
mum particle size of less than lO/x, or even 
bdow IS of advantage. Since, espedally in 100 
aqueous systems, the dispersity dep5»ds in the 
fim place not on the agitator but on the 
efficacy of the tenside, it is possible to pre- 
pare suffidendy fine emulsions which have an 
ahnost indefinite shdf life. When an add- 105 
forming catalyst is added to such an emul- 
sion, the conversion of the aminoplast tenside 
into the insoluble state and with it the en- 
capsulation may be carried out with only 
slight stirring or even with the batch left 110 
static. 

Of special value or cq>sules filled with 
aqueous solutions, which, while they have 
been prepared in an organic medium, are sub- 
sequently freed from the orgviic sdvent and U5 
dispersed in a second, aqueous phase. In this 
manner cellular units are obtained which have 
structures resemblmg those of biological 
fonns. 

Unless odierwise indicated, parts and per- 120 
caita^es in the following manufacturing in- 
smi^ons A to E for reactive tcnades^d in 
the Examples arc by wd^. 

Manufacturing Instruction A 
A mixture of 126 parts of mdamine and 600 125 
parts of formaldehyde solution of 30%- 
sttcngth is heated at a pH value of 8^ for 
about i hour at 90* Q untfl the mitially clear 
sohition begins to turn turirid. 1000 Parts of 



n-butanol and 8 parts of glaaal accuc aad 
are then added and the mixture is reOvs^ 
tintil the resin solution has cleared agam. The 
butanol and the water are then (hstiUed off 

5 through a descending condenser untfl aU water 
has passed over and the distillate runs clear 
in the cold. 800 Parts of polyethylen^yccd 
of molecular weight 4000 are then added and 
the batch is heated further under vacuum to 

10 90** Q during which more butanol and water 
distil off. Heating is contmued undl a speci- 
men of the reaction produa gives an dmost 
clear aqueous solution. 18 Parts of tricthanol- 
amine are then added, the whole is stirred and 

15 cooled, to furnish a colourless* waxy substance 
which is readily soluble in water. 

I^ianufacturing Instruction B 
A mixture of 120 parts of a polyethyloie- 
riycol of molecular weight 1540 and 120 
20 parts of a bntanolic solution of about 75% 
dry content of a dimethyldurea - n - butyl 
ether is heated for 45 minutes at 100** C under 
vacuum, to yield 224 parts of a colourles^ 
waxy, water-soluble curable product, and 16 
25 parts of n-butanol are recovered. 

Manufacturing Instruction C 
A mixture of 206 parts of aqueous form- 
aldehyde of 36.5% strength, 230 parts of 
butanol, 60 parts of urea and 8 parts of 

30 ammonia of 25% strength is heated m.a 
stirring flask equipped with a descending con- 
denser for 2 hours at 96* Q dunng which 
a total of 32 parts of a mixture of butanol 
and water distils off. The batch is then cooled 

35 to about 50** C and a solution of 1 part of 
85% phosphoric add in 20 parts of butanol 
is added. The batch is then heated und^ 
vacuum to 80** C, during which water and 
butanol pass over. The water is separated 

40 from the distillate, whereas the butanol flows 
back into the reaction vessel. After about 
4 hours the product has become practically 
free from water and misdble with baizoie 
in any proportion. 31 Parts of lauryl alrahol 

i5 and 44 parts of ethylene^ycol arc then added 
and the mixture is further heated under 
vacuum to 80° C, with 100 parts of butand 
passing over. 20 Parts of finely powdered, 
dry sodium metabisulphite (Na^S A) are men 

50 added and the batch is stirred for about 
1 hour longer at 80 to 90** C untfl the reaction 
product has become soluble in water. The con- 
densation is interrupted by stirring m 8 parte 
of triethanolamine and the whole is cooled, 

55 to yield 260 parts of a viscous colourless sub- 
stance which is vigorously stirred with an equ^ 
amount of water. The resulting watcr-inrojl 
emulsion separates into 2 layers when it is 
aUowed to stand- Hie salt sduuon is d^ 

60 canted and a transparent resin is obtamed 
which is readily soluble in mudi water. 



ManuEacturing Instruction D 
A mixture of 1760 parts ci aqueous form- 
aldehyde of 36J% strength and 54 wtrts 
of ammonia of 25% strength is heated ^^ue W 
being stirred. At about 60*" C 378 parts of 
melamine arc added, and the whole is heami 
at 90 to 95** C until a dear solution has 
formed. In the course of 25 minutes a mix- 
turc of 400 parts of medianol and water is w 
then distilled off under vacuum. 1466 P»ts 
of n-butanol arc added and thcbatdi is further 
distflled under vacuum. Hie 400 parts of 
TOter eliminated by the water+bumol imx- 

ture are separated, and the butanol is allowed 
to run ba<* into the reaction vessel. 10 Parts 
of formic add of 85% strength in 16 parts 
of n-butanol are then added and dunng 1 ho^ 
1050 parts of aqueous Orbutanol are distiUed 
off. The resulting resinous condensation pro- w 
ducts gives a dear solution in an equal quan- 
tity of toluene. 585 Ptots of a polyglycd ether 
of molecular weight 1500 and 7 parts of 
dacial acedc add arc then added and the 
batdiiscondensedat95'* Cfor5to 6hours 85 

amder reflux, to yidd 2426 parts of a sub- 
stance which on cooling turns waxy and mvcs 
*a stron^y turbid solutitm in water and a 
dear solution in toluene. 

Manufacturing Instruction E 90 
As described for the reactive tcnside m 
Specification No. 748,016. 

Example 1 
450 Parts of a 1% sdudon of the red fat 
dyestuff of the formula 



in triaesylphosphate arc emulsified with a 
suitable apparatus in a solution of 150 parts 
of the tenride prepared acottding to ma^r 
facturmginstruction^A in 250 parts of water. 100 

This primafy emulsion is mixed wim 12 parts 
of glacial acetic add, vdierd)y its pH value is 
lowered to about 4.0. The batdi is then stured 
and gradually heated oa a water-bath at 90 
to 95*" C tmtil a specimen of the reaction 
mas^ dUutcd with a smaU amount of wjucr, 
is substantially complctdy retained by ordi- 
nary filter paper. The mass fonn^ is aUowcd 
to cool, a solution of 150 parts of the above- 
mentioned tenside A in 150 parts of water 110 
is added and once more dispersed to form a 
so-called secondary emulsion. When an absor- 
bent paper is brudied with this secondly 
cmulswn, no tricresylphosjAate runs out (m 
contrast to the primary emulsion) and a dry, 115 
non-tadcy coating is obtained. The paper 



further heated at this temperature. When the 
reaction mass has beccme so thick that it can 



coated in this manner may be used as a 
copying paper because under a locally applied 

VTt^ the en^sulated dyestuff solution hardly be srirx^'M7loS'«ri5TaAs'^ 

A corresponding, black colour effect is ob- 

tamed when the 1% dyestuff solution in tri- 

crcsylphosphate is rqjlaced by a dilute alkyd 
lA lacquer pigmented with channel bladt, 
10 which has, for example, the Mowing coSh 
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Phthalic acid glycerol resin modified 

with 40% linseed oil CTlusd O"^ 45 

channel blade 25 

dibutyl phthalate 3go 

450* 

Example 2 

OA • ? : ^ pigment from diazo- 

20 uzed 1 . ammo - 2 - methyl - 4 - chlaro- 
benzene and 2 - hydroxynaphthalene - 3 - 
carbo^Hc add - 2' - methyl - 4' - chloro- 
phenyl amide are dispersed by means of 
a baU mill m a sohition of 15 pans of the 

25 tenside A in 105 parts of water, lie (primary) 
pigment dispersion is mixed with 4 parts of 
formic acid of 85% strength and heated on a 
waterbath at 95" C while being stirred. After 

OA ^,9 the reaction product turns 

ttickly liquid, and 50 parts of water are added. 
The mixture is funher heated at 90 to 95" 
C until a specimen diluted with water runs 
clear and colourless through a filter. The pro- 
dua is then suctioned off and rinsed with 2X 

35 50 parts of hot water. The filtrate contains 
about 7.5 parts of polyglycol ether of a mean 
molecular weight of 4000, as weU as some salt 
and hexametiiylenetetramine. There are ob- 
A^J ^^^^ cake containing 

40 about 28.5% of pigment dyestuff and 7.5% 
of melamine resin which envelopes it There 
are then added 15 parts of tenside A and 30 
parts of water and the whole is once more 
dispersed on a wet colour mill, to furnish a 

45 thinly visad paste (secondary pigment dis- 
persion) which contains 20% of pigment dye- 
stuff and whose pH value is adjusted to 
7.9 by addition of triethanolamine. The pig- 
^i^^sion is distinguished by a medmm, 

50 unifomi degree of dispersion and has a cover- 
ing power substantially greater than that of 
me prmiary dispersion. When the paste is 
dried, it forms a soft, easily dispcrsible, dust- 
free pigment powder. 

55 Example 3 

135 Parts of paraffin oil are emulsified with 
a high-speed agitator in a solution of 45 parts 
of tenside A in 45 parts of water and 4 parts 
of glacial acetic acid are then added to the 

00 emulsion. The batch is stirred oa a water- 
bath within 45 minutes to 95* C and then 
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furdier heated until a specimen diluted with 
water gives on filtration a dear filtrate. When 
this is the case, the product is suctioned off 
and die fihcr cake rinsed with 2X50 parts 
<w hot water. There are obtained 204 parts 
of a filter cake containmg about 66% of en- 
capsulated paraffin oil. 
14ft.^Parts of filter cake are mixed in a 

homogenizer with 
420 parts of a 50% aqueous dispersion of a 
copolymer formed man 85 parts 
of aaylic add isobutyl ester, 
10 parts of acrylonitrile and 5 
parts of acrylic add, 
20 parts of ammonia of 25% strength 
and 

420 parts of a paraffin wax emuilsion 
containing 10% of tenside A 
and 50% of hard paraffin wax 
melting at 60 to 62° C There 
are obtained 

1000 parts of a viscid, readly brushable 
mass which is applied in a thin 
layer to a cotton fabric and 
hardened for 5 minutes at 150" 
C, whereupon it forms a coat- 
ing which repels water but is 
penneable to air. 

Example 4 

^ 750 Parts of a lubricating oil of medium 95 
viscosity are emulsified by means of a high- 
speed agitator in 500 parts of an aqueous 
solution of 50% strength of tenside A. The 
resultn^g emulsion is mixed with 25 parts of 
K gradually heated to 100 

? ? Ain. * water-bath. The mass turns 
thick; 400 parts of hot water are added and 
tte ^ole is stirred at 90' C until a specimen 
dflutcd with water gives a dear filtrate, then 
neutrahzed with 28.4 parts of ammonia of 105 
25% strength, the resulting capsule magma is 
sucttoned off and thoroughly washed widi dis- 
tilled water. The yellowish filter cake is dried 
under vacuum; it has the consistency of a fat 
or wax and may be used as a solid lubricant; 110 
It cpnmns about 87% of lubricating oil in 
13% of an envdope of melamine resin. 

Example 5 
hi a solution of 100 pans of tenside B in 
250 parte of water an emulsion is prepared 115 
ftom 500 parts of a butanolic solution of a 
dnnethylolurea - n - butyl edier having a dry 
content of about 75%, which solution w^ 
used for the manufacture of the tenside, and 
the resisting salve-like resin emulaon is di- 120 
luted^ with 200 parts of water. 10 Parts of 
fonmc acid of 85% strength are then added 
and die whole is heated for 30 minutes at 
95 C on a water-bath, then allowed to cool 



tD 20* Q neutralized with 5 parts of ammonia 
<rf 25% strength, and the reaction produa is 
poured out in a thin layer and dned under 
vacuum. There are obtained transparent, flex- 
5 ible gel foik di^Iaying a distinct capsule 
structure which arc storaWcf or lengthy 
periods at room temperature. When they are 
heated at an elevated temperature, for example 
to 15 minutes at 150'' C, the foils are com- 
10 pleidy cured right through. When such a foil 
h pressed between two surfaces, for example 
of wood, a water-fcec cemented arade is 
obtain^ 

EXAMPLS 6 

15 A solution of 50 parts of tenside C in 100 
parts of toluene is left to itself unul it has 
framed a sediment and turned dear. By means 
of a hidi-speed agitation 100 parte of an 
aqueous solution of 5% strength of mono- 

20 ammwiium phosphate (NH4H2PO4) are emul. 
sified in the dear, weaMy viscous soluuon. ^nie 
resulting water-in-oil emulsirai is heated for 
about 4 hours at 50* C on a water-bath while 
being vigorously stirred. At the start the emul- 

25 sion separates into 2 layers when left to itself. 
However, as the reaction progresses the mono- 
ammonium phosphate solution is encapsulated 
and remains on die filter in the form of a pa- 
tulous residue, whereas the toluene is obained 

30 as a dear filtrate. As soon as the completion 
of the rcacdon has been determined by way of 
this filter tes^ 15 parts of triethanolamme are 
added to the reaction mixture, whereby the 
add formed is neutralized. Another 50 parts 

35 of the above-mentioned dear toluene sohitioi^ 
are then added and the mixture is stirred with, 
a hMi-speed agitator until the capsules 
fwmed have distributed evenly, which can 
be checked under a microscope. The major 

40 portion of the capsules have a diameter of 
IQw. When left to stand in the toluene solu- 
tion the capsules gradually sediment in the 
form rf a voluminous mass, but it is always 
easy to stir them up again and to disperse 

45 them in an organic medium, such as a lacquer, 
a polymer solution or the like. 

The capsule preparation may be used, tor 
example, for the manufacture of porous masses 
or coatuffis in the following manner: 45 

50 of a 4tf% solution of a copolymer from 30% 
of vinyl acetate, 65% of n-butyl acrylate and 
5 parts of acrylic add in ethyl acetate are 
mixed with 5 parts of a melamine resin ethen- 
fied with butanol and 50 parts of the capsule 

55 preparation described above. The resulung 
mass is vigorously stirred and then bni^ed 
m a thm layer over cotton poplin. After 
drying, a waterproof coating is obtained which 
uiior a pressure of 100 cm water head ^es 

60 only 027 an' of air p er cm* per minute. How- 
ever, when the coating is heated for 5 mmut^ 
at 150* Q it turns porous and passes 3 J cm 
of air per cm* per minute at a practically 
identical degree of waterproofncss. 



Example 7 ^ 
450 Parts of molten hard pa^ffin war 
(melting at 62** Q are emulsified at 80 C 
in a solurion of 150 parts rf *e tmide 
A mentioned in Example 1 m 400 parte of 
water, and the whde is cooled to roraitem- 70 
perature. A stable suspension is obtained whose 
particles have on an average a diamtter of 
1^. The whole is diluted with 1000 parte of 
water and 50 parts of acettc aad of 80% 
^'Sthand25 partsof a 50% s^^ 75 
ammonium nitrate are added, and the \^oie 
is left to itself for 2 to 3 days until a whqr- 
like mass has settled out which is easy to 
filter. It is suctioned off and rq^eatedlywa^ 
widi water. The white substance obtamed after 80 
d^g at 50° C under vacuum contams aboitt 
85% of hard paraffin wax in an envdope 
mdamme resin; it can not be melted m bal- 
ing water. 

Example 8 M 
50 Parts of reactive tenside D are dissolved 
in 100 parts of toluene and 6 parts of m- 
ethanol amine are added. 

50 parts of sodium ammonium chloride and 
400 parts of glass beads of a diamettf M 90 
about 4 mm are then added; the whole is 
treated for 3 to 4 hours in a stirrmg mil^ 
while cooling externally with water and, if 
necessary, adding further triethanolamine to 
ensure that the suspension contams no ftee 99 
acid. The volummous ground material is ibea 
separated from the glass beads on a sieve ffld 
rinsed with a small quantity of toluene. Tbt 
ammonium chloride suspension is »en aadi- 
fied with 3 parts rf phosphonc aad « «% 100 
strength and gendy stirred at 50 to 60 C. 
After Si hours the resulting capsule mass is 
suctioned off" and rinsed with toluene and n- 
butanol, dried under vacuum at 50 C and 
then for one hour at 100' C, to yield a fin^ 105 
easy-to-disperse, dry powder which may be 
used as a curing catalyst whose aca<m is 
sUghtly slower than that of pure ammonium 
chloride. 

Example 9 110 
15 Parts of reactive tenside E and 20 parts 
of dadal acetic add are dissolved in 65 parts 
of water heated at 80° C. ^y means of a 
high-speed agitator a sdutlon of 1.5% of the 
dyestuif of the formula 




in 15 parts of paraflSn oil is then emulsified 
in the cooled solution. The emulsion is heated 
for a few hours at 50 to 60° C, during which 
the paraffin oil is encapsulated, to form a 120 
whey-like, red substance which, when it is 
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bnidied over paper, dries to fonn a non-tadcy 

1. Process for encapsulating a substance 
wmch IS finely dispersed by means of a ten- 
side (as hereinbefore defined) in a liquid, by 
forming a capsule shell insoluble in the liquid 
wherem the substance to be encapsulati is 
dispersed in the presence of the tcnside that 
IS capable of forming a compound insoluble 
in the dispersing Uquid, and the tenside in the 
diversion is then converted into the irteveis- 
ibly insoluble state. 

2. Ptocess according to daim 1, wherein 
the ttnside capable of forming a compound in- 
soluble m the diraersing Hquid is a surface- 
acuve, crosslinkable aminoplast. 

3. Ptocess according to claim 2, wherein 
the tenadc used is a surface-activ^ etherified 
l^^^oHnelaminc or a corresponding methy- 

^ 4. Process according to claim 2 or 3, where- 
in the tenside used is an aminralast contain- 
ing etherified methylol groiros, whose methylol 
groups have been partially etherified with 
hy^oxy compounds of the formula HC^- 

i "TT^""^"""^ ^ a number from 
1 to 100. 

5. Process according to claim 4, wherein 
the tenside used is a water-soluble, curable 
ether of a methylolurea or methylohnelamine. 
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whose mediyloi groups have been etherified 
with monoalcdiols containing 4 to 7 carbon 
atfflns and with polyethylcnc^ycols. 

6. Frocess according to claim 4, wherein 
tte tenside med is a watcr-soluble derivative 
of a methylolurea or methylolmclamine, con- 
taming residues (rf monohydroxy cmnpounds 
comprising at Irast 4 carbon atoms, residues of 
alc(Aols contoming at least two hydroxyl 
groups and Me-0,S groups attached to car- 
^^oms (where Me represents an alkaU 

7. Process according to any one of claims 
1 to 6, wheiem the dispersing liquid used is 
water and the finely dispersed substances are 
substances that are insoluble in water and do 
not react with water. 

8. Ptocess according to any one of claims 
1 to o, wmerem the dispersing liquid used is a 
watCT-unmiscible organic solvcm, and the 
finely dispersed substances are aqueous solu- 
tiwis of water-soluble compounds. 

9. Process according to claim 1 substanti- 
ally as hereinbefore described. 

10. A capsule mass obtained as daimed in 
any one of claims 1 to 9. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Grays' Inn, 
London, W.C.1. 
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